
New	
  Hires	
  –	
  “Wisdom	
  of	
  the	
  Ages(d)”	
  

	
  Make	
  new	
  friends,	
  but	
  keep	
  the	
  old;	
  
Those	
  are	
  silver,	
  these	
  are	
  gold.	
  

New-­‐made	
  friendships,	
  like	
  new	
  wine,	
  
Age	
  will	
  mellow	
  and	
  refine.	
  

Friendships	
  that	
  have	
  stood	
  the	
  test	
  -­‐	
  
Time	
  and	
  change	
  -­‐	
  are	
  surely	
  best;	
  

Brow	
  may	
  wrinkle,	
  hair	
  grow	
  gray,	
  
Friendship	
  never	
  knows	
  decay.	
  

Make	
  new	
  friends,	
  but	
  keep	
  the	
  old;	
  
Those	
  are	
  silver,	
  these	
  are	
  gold. 	
  	
  



“It	
  may	
  be	
  that	
  your	
  sole	
  
purpose	
  in	
  life	
  is	
  to	
  serve	
  	
  
	
  	
  	
  as	
  a	
  warning	
  to	
  others”	
  



Model	
  

(Wikipedia -GNU) 

Modeling	
  Bird	
  MigraJon	
  under	
  Climate	
  	
  	
  
	
  	
  	
  	
  	
  	
  Change	
  –	
  A	
  MechanisJc	
  Approach	
  

James	
  A.	
  Smith	
  –	
  NASA	
  GSFC	
  



Goal	
  

Use	
  physics	
  and	
  biologically	
  based	
  models	
  to	
  	
  
Understand	
  how	
  migraJng	
  organisms	
  respond	
  	
  
to	
  changes	
  in	
  their	
  environment	
  –	
  	
  

What	
  are	
  the	
  impacts	
  of	
  resulJng	
  changes	
  in	
  
	
  the	
  quality,	
  locaJon,	
  and	
  quanJty	
  of	
  stopover	
  
habitat?	
  

What	
  is	
  the	
  coupling	
  between	
  Jming	
  of	
  	
  
migraJon	
  and	
  key	
  environmental	
  processes?	
  



With	
  Environmental	
  Change	
  

Will	
  they	
  sJll	
  have	
  a	
  leg	
  to	
  stand	
  on?	
  



Model	
  

•  Biophysical	
  flight	
  model	
  (avian	
  energeJcs)	
  
•  Movement	
  behavior	
  and	
  decision	
  rules	
  	
  
•  Daily	
  Jme	
  step	
  
•  Arbitrary	
  geographic	
  grid	
  

Simulate	
  the	
  migraJon	
  routes,	
  Jming	
  and	
  energy	
  
budgets	
  of	
  individual	
  birds	
  under	
  dynamic	
  
weather	
  and	
  land	
  surface	
  condiJons	
  



Where	
  We	
  Are	
  Now	
  

Summary	
  



SoUware	
  Entropy	
  Catastrophe	
  

	
  	
   	
   	
   	
   	
   	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Refactoring	
  …..	
  	
  	
  	
  	
  Fancy	
  word	
  for	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  “	
  Back	
  to	
  Square	
  One	
  “	
  



Individual	
  Based	
  Model	
  

Class	
  “Birds”	
  

(Wikipedia -GNU) (Wikipedia -GNU) 



Climate Grid Habitat Grid 

NDVI 
Wind vectors 

Simulate the migration routes, timing, 
and energy budgets of individual birds 

under dynamic weather and land 
surface conditions 

{ Iterate over: Population, daily time step } 

{ Species: Pectoral Sandpiper 
Extends Bird } 

•  State:	
  
–  PosiJon	
  
–  Velocity	
  
–  Fuel	
  

Class: Bird 

•  Phenotype: 
–  Orientation 
–  Stopover 

•  Update Energy: 
–  Resting 
–  Feeding 
–  Flying 

•  Update Time: 
–  Resting 
–  Feeding 
–  Flying 

•  Update state: 
–  Position 
–  Velocity 
–  Fuel 



Interac=ng	
  Species	
  

Peregrin Falcon 

BNA 

USFWS 

Pectoral 

Suicide Alley 



USFWS 



Simulate the migration routes, timing, 
and energy budgets of individual birds 

under dynamic weather and land 
surface conditions 

•  State: 
Abstract Class: Bird 

•  Behavior: 

•  Update Energy: •  Update Activity: 

•  Update State: 

{ Species: Pectoral Sandpiper 
Extends Bird } 

• 	
  Move	
   •  Energy Use 

	
  Refactoring	
  

{	
  Species:	
  Peregrin	
  Falcon	
  
Extends	
  Bird	
  }	
  

• 	
  Move	
   • 	
  Energy	
  Use	
  



Hardware	
  Architecture	
  

367 GFLOPS 

$ 241.43 

24 GFLOPS 

128 Floating Point 



128 floating point thread processing units   
     (12,228 concurrent  threads) 

367 GFLOPS , high parallel data transfer 

Expect minimum 10X, maybe 30X speedup 

Graphical	
  Processing	
  Unit	
  



Tilmes	
  -­‐-­‐-­‐	
  	
  	
  You’re	
  not	
  thinking	
  big	
  
enuf	
  



Vision	
  

Before “refactoring” --  running 10,000 birds on North American Grid 

Estimate 400,000 pectoral sandpipers migrating north each 
     season --- likely high mortality (50%?) 

        ( “NASA is an R & D Agency” ) 

After “refactoring” – creating bird data structures with  
         70,000,000 (32 bit Java)   --- 250,000,000 (64 bit Java)   



Esias,	
  Miguel,	
  JoAnn,	
  Molly,	
  Ed	
  …	
  

“What	
  are	
  you?	
  -­‐-­‐-­‐	
  	
  near	
  sighted	
  ….	
  

	
  	
  	
  	
  	
  	
  “You’re	
  vision	
  is	
  way	
  too	
  narrow	
  ...”	
  



InnovaJon/IT/Environmental/
Technological/EducaJonal	
  Test	
  Bed	
  

•  Compute	
  Placorms	
  
•  In-­‐situ	
  wireless	
  networks	
  
•  Tasking	
  
•  Up-­‐scaling	
  
•  Climate	
  change	
  at	
  centers	
  –	
  “System	
  of	
  NASA	
  
Centers	
  –	
  “	
  Prototype	
  at	
  Goddard	
  

•  Near	
  by	
  field	
  test	
  bed	
  to	
  work	
  out	
  ideas,	
  
students,	
  …	
  

•  Wayne	
  -­‐-­‐-­‐	
  don’t	
  forget	
  the	
  “birds	
  and	
  the	
  
bees”	
  











24	
  

Wayne Esias  



Curt	
  ..	
  .yet	
  again	
  …	
  



Ideas	
  

	
  “	
  Ideas	
  are	
  like	
  the	
  stars,	
  

We	
  never	
  reach	
  them,	
  

but	
  like	
  the	
  mariners	
  
on	
  the	
  sea,	
  we	
  chart	
  

our	
  course	
  by	
  them	
  	
  

Robert H. Smith 


